Fine-needle aspiration biopsy (FNA) is well accepted as a reliable, minimally invasive, and cost-effective procedure for evaluating salivary gland lesions. 1-5 FNA offers information that helps in disease management and, in some instances, obviates unnecessary surgery. 3 The majority of salivary gland lesions encountered are epithelial, and their cytologic features have been well described in the literature.
A b s t r a c t
Fine-needle aspiration biopsy (FNA) is well accepted as a reliable, minimally invasive, and cost-effective procedure for evaluating salivary gland lesions. [1] [2] [3] [4] [5] FNA offers information that helps in disease management and, in some instances, obviates unnecessary surgery. 3 The majority of salivary gland lesions encountered are epithelial, and their cytologic features have been well described in the literature.
Because of the intimate relationship of the lymphoid tissue and the glandular parenchyma of the salivary gland, both reactive and neoplastic lymphoproliferative processes may arise de novo or secondarily involve the intraglandular lymphoid tissue, the glandular parenchyma, or both. Since the clinical and therapeutic implications of these lesions differ considerably, it is important to distinguish a lymphoid lesion from a nonlymphoid lesion and to differentiate a reactive lymphoid process from a neoplastic process. Few reports have demonstrated the value of FNA for diagnosing lymphoproliferative lesions of the salivary glands. [6] [7] [8] [9] [10] In this article, we describe our experience with 43 cases of reactive and neoplastic lymphoproliferative lesions of the salivary glands diagnosed by FNA. The cytologic features are described with a discussion of the differential diagnoses. The accuracy of FNA for establishing these diagnosis also was determined.
Materials and Methods
Forty-three lymphoid lesions of the salivary glands (4.9%) evaluated by FNA were identified in a series of 873 salivary gland FNAs from the files of the pathology department of New York University Medical Center/Bellevue Hospital Medical Center, New York, NY, during an 8-year period (1991 to 1998). Warthin tumors, chronic sialadenitis, and HIV infection-related benign lymphoepithelial cysts were excluded. The aspiration biopsies were performed by cytopathologists or clinicians, using 25-gauge needles. Both alcohol-fixed and air-dried smears were prepared and stained with Papanicolaou and modified Giemsa (Diff-Quik) stains, respectively. When the biopsies were performed by cytopathologists, adequacy was assessed immediately by evaluating Giemsa-stained preparations, and a preliminary diagnosis was made. When an atypical lymphoid population was identified, additional material was collected and placed in 10 mL of RPMI-buffered medium for flow cytometric study. In 1 case, additional smears were obtained for immunocytochemical studies with the following antibodies: leukocyte common antigen, L-26, CD3, and kappa and lambda light chains. Clinical charts and histologic tissue sections from previous or concurrent resection of the salivary gland or extraglandular tissues were reviewed. The follow-up period ranged from 1 to 8 years (mean, 4.7 years).
Results
The 43 aspiration biopsy specimens were from 43 patients (18 females and 25 males) with an age range of 1 to 89 years (mean, 55 years). The clinical findings are given in ❚Table 1❚. Forty patients had a unilateral parotid mass, 2 a unilateral submandibular mass, and 1 bilateral parotid enlargement. A known history of malignant lymphoma was available at the time of FNA for 14 patients. Three patients were seropositive for HIV.
Twenty-three aspiration smears showed reactive lymphoid hyperplasia and 20 neoplastic lymphoproliferative processes. The latter included 2 multiple myelomas and 18 non-Hodgkin lymphomas (small lymphocytic lymphoma/chronic lymphocytic leukemia, 1; small cleaved cell lymphoma, 1; lymphoplasmacytoid lymphoma, 1; mucosa-associated lymphoid tissue lymphoma [MALT], 2; mixed cell lymphoma, 4; lymphoblastic lymphoma, 1; and large cell lymphoma, 8).
The aspiration smears from the 23 patients with reactive lymphoid hyperplasia were cellular. Sixteen cases were characterized by a heterogeneous population of small and large lymphocytes in various stages of maturation. In addition, occasional immunoblasts, mature plasma cells, tingible body macrophages, and lymphohistiocytic aggregates also were present. Rare benign acinar epithelium was noted in 8 cases. A diagnosis of reactive lymphoid hyperplasia was made based on cytology alone in these 16 cases. In 2 of the remaining 7 cases, there was a predominant population of small lymphocytes. In another 5 cases, the aspiration smears contained a mixed population of small and large lymphocytes without readily identifiable tingible body macrophages.
The aspiration smears of 3 of these 5 cases also contained scattered large atypical cells with prominent nucleoli ❚Image 1❚. These findings raised the question of Hodgkin lymphoma and were interpreted as atypical lymphoproliferative lesions. Flow cytometry, performed in these 7 cases, revealed a polyclonal B-cell population. The 3 patients with atypical findings on FNA underwent surgical resection; histologic examination revealed florid follicular lymphoid hyperplasia involving intraglandular lymph nodes in 2 cases and progressive transformation of the germinal centers in 1 case. Two additional patients underwent surgical resection because of persistent parotid swellings despite antibiotic therapy; histologic examination confirmed the cytologic diagnosis of reactive follicular lymphoid hyperplasia. The remaining patients were treated conservatively, and the salivary gland swellings regressed clinically.
The aspiration smears from the 2 cases of multiple myeloma were cellular and consisted of mature and immature plasma cells ❚Image 2❚. The mature plasma cells had the typical cartwheel chromatin pattern, paranuclear clearing, and a moderate amount of basophilic cytoplasm. Immature and atypical plasma cells had less clumped chromatin and prominent nucleoli. Binucleation and mitotic figures also were noted. Flow cytometry performed on aspirated material from 1 case revealed monotypic staining with kappa light chain.
The aspiration smears from the small lymphocytic lymphoma consisted of a uniform population of small lymphocytes with scant cytoplasm, round nuclei, and clumped chromatin ❚Image 3❚. Occasional larger lymphocytes with a moderate amount of pale cytoplasm and prominent nucleoli consistent with prolymphocytes also were noted. An admixture of small round lymphocytes and plasmacytoid lymphocytes characterized the aspiration smears of the lymphoplasmacytic lymphoma ❚Image 4❚. The plasmacytoid lymphocytes had abundant basophilic cytoplasm, eccentric nuclei, and rare intranuclear cytoplasmic inclusions (Dutcher bodies). The cytologic findings of small cleaved cell lymphoma included a monotonous population of small to medium-sized lymphocytes with irregular or convoluted nuclei. Occasional (<5%) larger cleaved and noncleaved lymphocytes also were present. The aspiration smears of the MALT lymphomas consisted of a proliferation of intermediate-sized lymphocytes with moderate amounts of pale cytoplasm and round to irregular nuclei ❚Image 5❚. The chromatin was less condensed than that of small round lymphocytes. Small distinct nucleoli were noted occasionally. In addition, a mixture of small lymphocytes, plasmacytoid cells, large transformed lymphocytes, and histiocytes also was present. The aspiration smears of the malignant lymphomas of mixed small and large cell type were characterized by a mixture of small and large atypical lymphocytes 
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❚Image 3❚ Fine-needle aspiration biopsy of small lymphocytic lymphoma. The aspiration smears consisted of a uniform population of small lymphocytes with scant cytoplasm, round nuclei, and clumped chromatin. Occasional larger lymphocytes with a moderate amount of pale cytoplasm and prominent nucleoli consistent with prolymphocytes also were noted (H&E, ·600).
❚Image 4❚ Fine-needle aspiration biopsy of lymphoplasmacytoid lymphoma. An admixture of small round lymphocytes and plasmacytoid lymphocytes was present. The latter had abundant basophilic cytoplasm, eccentric nuclei, and rare intranuclear cytoplasmic inclusions (Dutcher bodies) (arrow).
(A, Giemsa, ·600; B, Papanicolaou, ·600).
Fifteen cases were diagnosed as positive for malignant lymphoma. Immunophenotyping using flow cytometry showed a light chain restriction of kappa or lambda in 7 cases. In 1 case, the neoplastic B lymphocytes also expressed CD5; this finding was consistent with a diagnosis of small lymphocytic lymphoma/chronic lymphocytic leukemia. Only 1 of 15 patients with a definitive cytologic diagnosis of malignant lymphoma underwent parotidectomy. For the remaining patients, the diagnosis of malignant lymphoma was confirmed by comparison of prior pathologic material.
Two MALT lymphomas and 2 large cell lymphomas were diagnosed as suggestive of malignant lymphoma or as atypical lymphoid proliferations. The immunocytochemistry performed on 1 MALT lymphoma was inconclusive. Immunophenotyping was not performed in the remaining cases. The diagnosis of malignant lymphoma was confirmed on subsequent surgical resection in these 4 cases.
There were no false-negative diagnoses. Aspiration smears from 3 patients with reactive lymphoid hyperplasia and 4 patients with malignant lymphoma initially were interpreted as atypical lymphoid proliferation. The cytologic findings for the 2 other patients with malignant lymphoma were classified as suggestive of a neoplastic lymphoid lesion. Thus FNA had a sensitivity of 100% and a specificity of 87%. Thirty-three patients (77%) were treated medically without surgical intervention. Among the patients who underwent surgical resection of the salivary gland, 7 had a cytologic diagnosis of atypical lymphoid proliferation and 2 had a benign cytologic diagnosis but persistent salivary gland swelling despite treatment.
Discussion
During the first trimester of fetal development, the parenchyma of the parotid gland is colonized by lymphocytes, which later form small lymphoid aggregates or distribute within lymph nodes within the glandular tissue. 11 In the adult, an average of 5 to 10 lymph nodes usually is present in each parotid gland. 12 Therefore, reactive and neoplastic lymphoid lesions may manifest with parotid gland enlargement. However, lymphoid lesions were encountered rarely in salivary gland FNAs, ranging from less than 2% to 8%. 6, 7, 10 In the present series, lymphoproliferative lesions constituted 5% of all salivary gland FNAs performed during an 8-year period, in agreement with previous reports.
Primary malignant lymphomas of the salivary glands account for 2% of all tumors or 11% of all primary malignant tumors of the major salivary glands. 13, 14 The majority are non-Hodgkin lymphoma. 14 They can arise de novo or from an existing condition, such as Sjögren syndrome or a benign lymphoepithelial lesion. 15, 16 Those arising from preexisting lesions tend to be lymphomas of the MALT subtype and, therefore, often are localized and indolent. 17, 18 Malignant lymphomas arising de novo in the salivary glands account for the majority of the primary lymphomas and consist of all histologic types of non-Hodgkin lymphomas; the most common are follicular center cell-derived lymphomas, followed by the small lymphocytic lymphoma/chronic lymphocytic leukemia. [13] [14] [15] 19 In our series, about one third of the cases were primary salivary gland lymphomas. Two patients were diagnosed with MALT lymphomas; however, neither had a history of autoimmune sialadenitis. Two thirds of our neoplastic lymphoproliferative lesions were part of a systemic process. Given the intimate association of lymphoid tissue with the glandular parenchyma, it is not surprising that the parotid glands often are involved secondarily by malignant lymphoma.
Clinically, reactive and neoplastic lymphoproliferative lesions of the salivary gland cannot be differentiated from other salivary gland lesions. FNA is an accurate, cost-effective, and minimally invasive procedure for evaluating patients with salivary gland masses. [1] [2] [3] [4] [5] However, diagnostic difficulties may be encountered in lesions containing a significant lymphoid component. 4, 7, 9, 20 Two of 7 malignant lymphomas were underdiagnosed in a series of 171 salivary gland FNAs. 7 Zurrida et al 20 reported a 71% (5/7) false-negative rate in diagnosing salivary gland lymphoma by FNA. In a more recent series, 13 of 438 parotid gland FNAs had a significant lymphoid component, and more than half were misdiagnosed. 4 Pilotti et al 21 also reported a significant number of false-negative cases when diagnosing low-grade lymphomas by FNA.
From our experience, the differential diagnosis of a salivary gland lesion with lymphoid-rich aspiration smears includes several conditions. Lymphoproliferative lesions should be differentiated from salivary gland epithelial lesions that are accompanied by a prominent lymphocytic reaction. 22 The latter includes nonneoplastic conditions, such as chronic sialadenitis, HIV-related benign lymphoepithelial cysts, and benign lymphoepithelial lesions, as well as neoplastic lesions, such as Warthin tumor, lymphoepithelial carcinoma, and metastatic malignant neoplasm.
Except for rare clusters of acinar epithelial cells, squamous or ductal epithelial cells usually were not observed in aspiration smears of lymphoproliferative lesions. This finding was important for excluding salivary gland epithelial lesions with a prominent lymphocytic reaction. For example, in addition to scattered small round lymphocytes, chronic sialadenitis also contains scattered clusters of ductal epithelial cells and bare acinar nuclei, which often are mistaken for lymphocytes. 23 Furthermore, the aspiration smears of chronic sialadenitis often are less cellular than those of reactive lymphoid hyperplasia.
HIV-related benign lymphoepithelial cysts are distinguished from reactive lymphoid hyperplasia by the presence of squamous epithelial cells and a proteinaceous background. [24] [25] [26] In patients without a history of HIV infection, it is important to differentiate an intraparotid lymph node from a benign lymphoepithelial cyst, since the latter represents 1 of the criteria for diagnosing HIV-related syndromes. 9 In patients who are seropositive for HIV, distinguishing an intraparotid lymph node from a benign lymphoepithelial cyst may not be clinically relevant as many investigators believe that the 2 conditions are related. [25] [26] [27] Rather, it is more important to establish the benign nature of the lymphoid population.
Benign lymphoepithelial lesions or autoimmune sialadenitis should be considered in the differential diagnosis when a heterogeneous lymphoid population is encountered, particularly when the patient has a history of collagen vascular disease or a complaint of dry month and dry eyes. The cytologic features that separate a benign lymphoepithelial lesion from an intraparotid lymph node are the presence of epimyothelial islands and a granular proteinaceous background. 28 The epimyothelial islands consist of 3-dimensional clusters of large polygonal epithelial cells with abundant pale cytoplasm, round nuclei, and distinct nucleoli; these islands often are infiltrated by variable numbers of small lymphocytes. 9, 29 The presence of oncocytic cells is required for the diagnosis of Warthin tumor. However, occasionally oncocytic cells are not identified on aspiration biopsy smears. 30 In this instance, it may be impossible to distinguish a Warthin tumor from a reactive lymph node. The presence of atypical epithelial cells favors a carcinoma, either primary or secondary.
In other conditions, the aspiration smears are recognized easily as lymphoid in origin, and the goal is to differentiate a reactive lymph node from a neoplastic lymphoid process. In the majority of our FNAs of intraparotid lymph nodes with reactive hyperplasia, the aspiration smears contained a mixed population of small and large lymphocytes in various stages of maturation, with occasional immunoblasts, plasma cells, and tingible body macrophages, as well as lymphohistiocytic aggregates. Therefore, the diagnosis was straightforward. On the other hand, the cytologic diagnosis of a malignant lymphoma was obvious when the aspiration smears demonstrated a monotonous population of atypical lymphoid cells. This often was the case in patients with a high-grade malignant lymphoma, such as large cell lymphoma and lymphoblastic lymphoma.
However, in a small number of patients, the differentiation between reactive lymph nodes and a neoplastic lymphoproliferative process may be difficult based on cytology alone. The cytologic findings showed 1 of the following patterns: (1) a predominant population of small lymphocytes, raising the possibility of a low grade non-Hodgkin lymphoma, such as small lymphocytic lymphoma/chronic lymphocytic leukemia in older patients or a lymphocyticpredominance Hodgkin lymphoma in adolescents and young adults; (2) a heterogeneous lymphoid population that suggested a diagnosis of lymphoma of mixed cell type or MALT lymphomas 10, 28, 31, 32 ; (3) a pattern similar to the second pattern except for the presence of occasional large atypical cells with prominent nucleoli and, rarely, binucleation. The latter simulated Reed-Sternberg cells, suggesting the possibility of Hodgkin lymphoma. In our experience, as well as that of others, the use of immunophenotyping, such as immunocytochemistry and flow cytometry, was helpful for resolving most of these situations. 8, [33] [34] [35] A diagnosis of Bcell lymphoma can be made based on the identification of monoclonality for kappa or lambda immunoglobulin light chains. 33, 36, 37 In T-cell lymphomas, the diagnosis can be suggested if there is an aberrant expression of T-cell antigens. 33, [35] [36] [37] [38] In Hodgkin lymphoma, there usually is a preponderance of CD4+ T lymphocytes and a small population of polyclonal B lymphocytes. Furthermore, the ReedSternberg cells and their variants are positive for CD30 (Ki 1) and CD15 (Leu M1). 33, 36 In the third category (with large atypical cells) the lymphoid population was so poorly differentiated that it raised the question of a poorly differentiated carcinoma or a malignant melanoma. Immunocytochemistry with a panel of antibodies against cytokeratin, S-100 protein, HMBantigen, and leukocyte common antigen can be helpful for determining cellular differentiation. If the neoplastic cells demonstrate lymphoid differentiation, further studies, such as immunophenotyping, may be indicated.
In our experience, as well as that of others, FNA, along with immunophenotyping, demonstrated a high sensitivity and specificity in the classification of lymphoproliferative lesions of the parotid gland. 6, 33, 34, [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] Flow cytometry has improved the ability to distinguish a neoplastic B-cell proliferation from a reactive lymphoid process by identifying a monoclonal B-cell population. A diagnosis of T-cell lymphoma can be suggested by demonstrating aberrant expression of T-cell markers. In our study, immunophenotyping was performed in only 15 cases (35%). Six of the 28 cases without immunophenotyping were performed before 1993, when flow cytometry was not performed routinely for all lymphoid lesions. An additional 17 cases were performed by clinicians without immediate assessment of the aspirates. In these cases, a lymphoid lesion was not suspected clinically, and additional material was not obtained for ancillary studies. We strongly recommend that FNAs be performed by pathologists and be followed by immediate assessment, not only to evaluate adequacy, but to obtain additional material for flow cytometric study and other appropriate ancillary studies when a lymphoproliferative lesion is encountered.
Surgical resection of the salivary gland was performed in 7 patients who had an equivocal cytologic diagnosis and 2 patients who had persistent reactive lymphadenopathy despite medical treatment. In 33 patients (77%), surgical resection was avoided when a definitive diagnosis of lymphoma was established by FNA or when the cytologic diagnosis was reactive lymphoid hyperplasia, provided that the lymphadenopathy regressed spontaneously or with medical treatment. We agree with MacCallum et al 8 that surgery has only a small role in the management of primary and secondary malignant lymphoma of the salivary gland. In patients with a newly diagnosed salivary gland lymphoma by FNA, further clinical investigation is indicated to rule out systemic involvement.
FNA, along with immunophenotyping, is a reliable and accurate diagnostic procedure for the evaluation of lymphoproliferative lesions of the salivary gland. The differential diagnoses include epithelial lesions with a prominent lymphoid component; the identification of the epithelial component is helpful in their distinction. In most instances, FNA provides useful information for subsequent disease management and obviates surgical intervention. Surgical resection should be reserved for lesions with equivocal cytologic findings in which further pathologic evaluation is warranted or for reactive lymphoid lesions that fail to regress.
